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If « o i& fffi 

(b) ttW^K K> >'&^r^'Pl^-5!nzlK»i^yf• k ; ac^ 

(c) zo»-fcW^®'t^V<7'^ K*«««'Xtt^it«»^^ 

'eLr«-75r>>n<: 
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^ m m 

««a»snfi7 u-x.7-^r«i« (PR) cj:*)77>i'dnrv» 



%M(r^9flP^nTi'<&. Sahagen^i. J.IoauDoL, 137: 

1066- 1074 (1986) : Sun^. Proc. Nat I. Acad. Sci. USA. 62: 214 
- 218 (1987) : NlshiOttrae^. Cancer Res.. 47 : 999- 1005 (1887); 
&c; *Lie4>, Proc.Katl. Acad. Sci. USA. 84 : 8439-3443 (1987) ^ 

+ ;'5tt»lt, fltWttf^tr 4:^Ti&||TtC^**<, * O » 8 » :^ ^5* 

^z^m^sn^rs >'<^sr<f jfi&^cD^ ^o^sn^^Mdt-r &fc 

*®V, i:-*oV« i:<:i:»)-*«tft»77ry> KscPvs) ii< 



- i^mnnm 4. 946,778^) izx*)ai^tst\tzv t -l-v. ^ 

Vv tVn K>-f >3!l<Kl6jV» -L-V^ T ft * scFvj5K*!S« 
5. 182. 405^CM^$n-Ct>'5o 

tt<*Tft 0. - wTC 2:»:iy±<DettprR K> 

K / ^ < 1 1 -5 — ?ow©'BrE Ky >ciie«nTi" 



»«¥7-503622 (3) 
!4*wUT*fO. ccrcn«9©7v/yy huat-^rf- Kg > 

(a) ttlfl'Bigc Ky >*^^•rlS«W-lt!';^^f• K ; 

(b) fitt^K K/-<>*^^T^^4||-^t^ 'i^rf^ K : Rc; 

(c) c©»-t»-(o#u'<rf- K*at8W*:t«^ttjs^-Nt 

Vi-L-V.-L-V^-L-Vn (LHCH) tVv-L-V.-l-V«-L-Vt (tHBl) 
a 2 11 CC49Vt © ? ^ UsT-f- KEW*^r, 

H 3 \t cc4»Vu (OT 5 y^aew^^r. 



ei s tt CC49V. ©T i y nsn^jstr. 

B 6 II P49LHLHIC*JI^ *CC48-*ttta:»LHLH0 7 KRfO 

ac/T 5 y RRfq^^r. 

l2 8Ur?;^^ K pSL30lTac;pSL30lHTO«l««fl?r* 
asur^;^^ K P49LHHL(0« tt^iSHr. 

a]lllCC49t8G. CC49scPv22lc;CC495cPv^ffl(^>^^ tt^B-?^^U 

^lilUPAC lUB (Comnfssion on Biological Noaenclature) XltH 

79iry>hj tt*»u, V, -L-v« isjt ♦)«*5sn«. 
f- K«j - (L) ir J: v„ / ^ yizmi6i^titiV u K y -r > 
K*««jr*. tVn h-y -r > towi!5iiifi 

f#r#^4o TKyn'^j li. ttircoaiffi, fifq>tijrfitH«*xiitt: 

ratff-*«tt»j li^r^ K'; >*-lc J:^*tr»-^ tfc2ja 

±©-*ttea;«:7 ^ry > h*«»r«. c<Dtt<»7 7 ^^y > ni 

Vt-L-VN-L-Vt-L-VH ; V^-L-Vi,-L-Vi,-t-V, : V»-L-Vt-L-V,.-L-Vfc : 
XU 



V«-L-Vt-L-Vt-V. 

ovi ^Vh Ky-f >oiaijf**r*=:«o-*r«!fl:(*ifejBfijtL 
^vf^o 0aana(:isrk'ru« &Vn Ky^f vottftvu 

V,-L-V«-L-Vc-l-ViXUVt-L-Vv-L-VH-L-Vi. 
Vi-L-V«-L-Vi-L-V« (LHLH) aCfVi-L-V«-L-V«-L-Vi (LHHL) 

3jc36^Bi:*fl^TWWr«/i»<!)-*tttt»7^ry > 
ttfrOGWRC^/XliaillBTtt Ky >r >irm*U^ 4o L< li. 

-eottttiattBiR Ky-f >i4«-©ttfiitc«»WT?4&«, 

©^)ai:J:-»Ta^Td^4a Mittf. The U. S. Departieot of 
Health and Hunan Services iZ X ^ <t^t^ ^ tifc Kabftt ©Sequences 
of Proteins of tanuaoloeical Interest a 4 IS (1991) (1« 

«Ti£^<9nxv^4ls&^^©tt»l>rKff«©fin€M9tTl.^4. 
ae-f Bn3&<*jn© t §; <?^-©«f't:^o->t6 DNA©fi 



eiBi:b/i*/>'l'^U K-'r*>^1I»T*'5«, ij 9 a r 

ATCC Cell Lines and Hybridooias, Aoerican Type Culture Collec- 
tion, 20309 Pirklawn Drive, Rockville Ud.. USA (1890) 

(Oct. -eo^f^ic^if 19 nx 1^*18 )rv^«^ vttflRfcfiiCtt©*^ 

? D-•^;^tt;(*^•^5'i^^r^^wy y K-v^^^-eocoiiectioni o A 

J' D-f-/Wt/ttt:@tt:OT J V tt EJ^ ^ 4 i6 IC fit* 

S « » c ^ « © fin HI ^ W I r J: * J c a » T # ^ « J: -5 1 : ^ W :^ 

*lfeBqirisi*Tirffl/xVu rc/Vm Ky-r>(t»*L<«, I990 
* 3 3 atciiM$n/i pcraira wo 90/04410 ac;i989^ 1 gzo 

BlI^Mdnf: PCTtBQ wo 89/00692 irM^dfiTk^^^ B«Nf 
J; t)*?* Ut>©Ji. PCTil^M wo 90/04410 a WO 89/00692 (= 
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C^V« K>-r>T*4, CC49© Vl *3-K1-*?^U*f- KE^ 
(SEP ID NO : 1) liB I C^r t>Ofc3^»R*:igi;T?*«, CC490 
V t (OT I J SeE^(SEQ id no ; 2 ) {10 2 O t ^KWiC 

raU-C**, CC40OV. ^3- Kr« ? U:4-f- KE^CSEQ ID NO: 
3) UH3i:fi%r«)Ot«RW<:Hl;Tft«, CC490V« *3-K 
r^T £ ^^aEIQCSEQ ID NO: 4 ) (10 4 CiT^-T © 1 9(ff 

*««w©«:(*7 ^ r> > Kac;ffa©-:»:ttta;»*j^jacr*fcic», 
-o€r«^-r4fi»!>©aa<^ Vh tvt Ky-f^***, 

«n6 c t^^fficf * fc©rft«, 8cFv*att-r*fcai>©a^/x 

M>*7-ll^ 45--f/-yiro:/i;>77r/>h©VM ftaVt Kj« 

r* J:^*^i=»:«iift**r'r**'5i:. 2a±©scPv^attr* 
©^te^x t©T4i*o BFS8©*Jit« *rr « >*-ii. -eoia^pj 

2&*9l^r 4C tr^BfltffltfiXffiAn^Ji^aWJfW 4, 946. 778<f 
M^©:ffttrcJ:t)»»T#^*. C©» 4, 946. 778<J (:£«©)?«: 
IC A Of^^)nfc'J« KE3?9 J: »K U T''!^ K * a - KT * 

a<Kf-E^;>^af4-C*-5*e 

»*u<ri. Vh tvL Kx-r >*aeLTscPv*i&«*u*6 

K'J 2J(yJb©scPv*at«fLT^ffi©-;*:tttt<*^ 



Ktt:7 7/> > h-^©w©»; >*-©te^3&<'e©ttJRig»88tt:©» 

ff«<X 'J > -(1, PantQlIano^©Biochea., 30, 10117-10125 

(i99i){:M^$nr t^«2fl5Ci:»*nrt^«^ - 

y >*r-©r 5 /asncsEQ id no : 5 > itTE®aoT 

Leu-Ser-AU-Asp-Asp-AU-Lys-lys-Asp-AU-Ala-Lys-Lys-Asp-Asp- 
Ala-Lys-Lys-Asp-Asp-Ala-Lys-Lys-Asp-Leu « 

C© «; >*-i*-jttfIIO-50©T £ yH(««TI£»«. »* b< (4. 
w©'J >/7-llI0-'30©T S yRjKSTA^o J:t)»«U<<l, C 
© >*-{112-30©T i y «a»Tfe-&. fti,»«U<(4. CO 
ij >^ -(115'^25©T S y ttSSTJ^^. 

*»W©^^"^©Kj&©/::*!>c!>»5l«»»C{17'^ 5 KXtl-tOfft 

^'^-iiiMnrurga ac;jBK<E»ifflfia©«i'r©aaffla! 

«a (e.coli) llpBRa22«ffl(.^r8J|(:J&KlEadnS C BoUvar 

Ccnc, 2^, 95- (1977)XllSaabrooke>> Molecular Cloning. 
Cold Spring Harbor Press. Ner York, ^Zm (1889) ) « 

i^i (S.cerevlslae) Xtl-tt©/< >»«3D<R«»itt© t|»T« b 



-i9:ttii«ffl$nTt>«*<, tt0 < ©*©tt©», mKitM'j^r 
/<x h •; x(PUhla pastorls) rt<^ffl-c««. ^iBA&tt. ^^{t 
ATCCj:»3A^T** SP2/0 Xilf- + - - :5C/^ :^ ^ C 

-a-caanfftawx^^^-r^;^ £ ku psv2neoac^ psv2gpt 

(ATCC) : pSViac^pKSY-IO (Pharnacia). pBPV- 1 /pllL2d (Inter- 
national Biotechnology, (nc. ) T%^« 

*»pj!©!t<y -^rf- Ki:-3v^r©«m^*»ar 5/ii6©Kaft 
c©»gi^;^ ^ -ac^ c ©— <:tt©ajffitt<**3 - K-^-s-f ^-t 

«>:t^-ce«©«^ 'x:^tt, MilfSaabrook^. W»<r8ett©:^«tei: 

7"^ K©'&at/jffli!S©n-*©^»*»«r-S'>5^*^>'l''<:/r Kti 

y3-Kr«ai*t^ct>©r**, fiF«i/<ii. ^©^aaaEd, 
7f»ttttff tUT'e©>Hij^:^f' K]&<«ar c t «9i^<sf£«(>(= 
ifiis, Iff o^c^-^ac/mfiEas^oo-^^d ur 'j 3 i/ac;^ > f 

a -yWEriCtuX-r. 9 7" K © 'X # «IC i: T il 

tti©««*<j0'«t sn-j cn^i©»«tr«x^5'r 
n-s. iaini©aicTac;-t©&tf:tt*<«iKac;!;r^/i/i:*^ 
Tffa^nxi^'S'^? 5'-ii:'^7 5-iitoT±E©afe»*iiii/::r 



m^^ti^^. r-i^i^Th*>. ^-oetlrf^ Crefractlle bodlei). 
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»» iff 

bp i&l()tt 

Bi8-Tri8:rD/<> (I, 3 - tfX C h 'J ( t Ko +- i/ ^ 

BSA ^jfiL»7/vr S > 

CDR ««ttlftS(n« 

ELISA. »«l»^^IKiS«7 9 -b^ 

Fv2 ^^^-T^lfiFMSr^^- 



lEF 

Kbp ^a«S» 
LB Luria-Bertani 

Kab ^ o--*-;Pt«:» 

KBS 2-<N-*-»U*'jy)x^>;c;ljh>» 
NBT iho:r;l--?»-5'/'J'>A?o>; K 

PAC »tf y T ^ 'J ^i/T 5 Ky;u 

PACE ^*)rp ^}juri Ky;p*«*» 

PBS >J>tt««it«;K 

pcR 'J y ^ --tfamsfc 

RIGS ^ -^li--^ if-f Kit» 

RIT ^i^^'fX./?^* 

scPv -:*:ttPv-f l^Jtra'^i}>7y^/>h^J'7'- 
•<-^- 

SDS Kf=>'^^Bfctt•^ h y A 

TBS hUXtt«fttt4c 

M; ^ ( h ;t Ct Kal- f-;U) T 5 /> 5- >) 

TTBS 7^->20ttfl^tt 

^ I. / ira-:r*) vsta^tt k / -f > 

(?t » 

CC49 ; b ha«aBaitt^>/<9y72(TAG-72> 09 4: :^ X I 

*y o-'^yH^t* : ATCC No.HB9-j59t L.T*K« 



CC49scFv : KU > * - (r i: ^ JItt d tiT « CC49tt«E©Z 

*co^iR Ky ^ 0 7 7 i^y > 

CC49PV2 : y^-^-*«l«r* J:^i:?|s^^Wtt*UTt»* 2 
CC49scFVo Pv©Sfe*®tti9CU, »^0^^© * y t - t*- !r ir. , V 
©fik«S6ler<6. CC49Pv6UAft{^O^S»«Xeic-r '6* 

CC49acPv2: Sooy -IC J: OaiftSnTt*** 2*:©CC4flVt 

Ky^vt2*ovM Ky > t J; 0«4^?re^8!-*:att»7 
5 r y V ho Vl (L) tv« (h> Ky -< v fc^a^u^t)**©*: 

G o©^fte^XRim©l&'fr«)^«« ; LHLH. IHHU LLHH. HLLH. HLHL 
SC^HHLU 

PSCPV UHM : 26©T 2 y y»-Kj:OattaFn-Cl*«. CC49 
P49LHIH X\t P49LHHL ; CC4fl»cPv2 LHLHXULHHL&tf tt© -tn^e 

Tt:^l8[S(rlBAns. 5ambrook'&. Mol«cutar Clootng. Cold 
Spring Harbor Press, New York 2 KS (1989) ZtCf Ausubeie^s 
Current Prtocols in Molecular Biology. John Viley and Sona, 
New York (1992) (:ett©^miT««. 



-5- 



*XJt;5 i y y hac;*ffi*7 A^fflW, AppHed Biosystens 
(Foster City, CA> 6*©llode! 380AXI1 Model 391 DNA^^»a 

i-^AOifTSSXT 8-15l»fllMlftr'5C ti: J: *» 

K-«*y;^±■r©«fti*B©», * u a'tfittSRn (uv) jt^m 

lOOffU O h U X-HCU PH 7.4. SOQnUCDNaCl. S flVOED7A0!> T6S 
'CT2I#IB)i^»tT««&1tfCo «tl««Ji, DNA€ Sep- Pac(fBSfll) 
C-18*5J^ (Miiljpore, Bedford, HA) ICJlffl 0, -tUTt&^U 

0»tt<0»:tt*|«j50Bli:T*/, -eUT DNABS«260nn (00...) T 

MIR»*/llffc(*^T, Bethesdft Research Laboratories (Callhe- 
rsburg. MD). New Enfland BioUbs, Inc. (Beverly. tfA) Xf^Boeh- 
ringer Hannhein OV, Indianapotis. tN)eDi|^2it C/fiff tt'&ffl v^. 

4e';T? y ;i.T£ Ky;w«fti*» (PAGE) (C J: Oa^ttSitft. -to 

9-<;t«r. 5nliOKy:i. 2.SaiH(D»tt. 1 bMOBBTA, pH 8.0** 
traiff f- a - (Union Carbide Corp., Chicago) 0«t»CAti, -6 
LT Max Sut>B8rine«lt(ti)cibttS(Hoerer Scientific Instrunents, 
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CA) €-mt^T»tt$-tt:f;. ■!^>7';USft^ Speed Vac««r»(Sivant 
Instruments. Inc.. NY)-CT>//::. DNA^x ^ y - /UttIB $ tt. 

Johnson^^ Can. Res.. 46. 850-857 (IS86)(I|IM fi^U&lt 

o ^ - y V - h (Dynatech Laboratories. Inc., Chantllly, 
VA) 0't'*yUOiiC-«ft«5-tf:5cfCia«Stt/;* -eO^Tu- 
h* PBStO ! BSA-C31*CT 1 MH»| o y ftt»T200iz 1 

© PBS. 0. 059tf(O-y >50r 3 taft-»/i, 25 ;i I OKHCEWcRc; 
25 A< I <0 l:f:*-f'r.;KtCC49 ( I /20.000»«?*O I Bg/nlOigja) 

H-'^Dti^Xtt tr:tf--/KtCC493i<ttl^ J: a U*> (> scFviC J: -5 tt 

fc. > h o - 5 ^2 g/«lOCC49ac;i0tf g/BilCDCC49Pab 

t Ufco Pitta > h o-;Hi P8S*f»0 1 >tf CD BSA& C^/X It MLB fc 

©la^Snfe I : l000®ft«J$O^ h ^ ^ J-r VSOm l (Soutlier 
Biotechnolgy Associates. Inc.. BirninghBiii. ADtJDi^ ^ UT 

ii3!Sifc-5^c, 50 I©>'<7-x^o7xi;^-I^x7*-^»^ft 

(Kirhegeard & Perry Laboratories. Inc. Cai thersburg, UD) * 
LTA&.SE&*«fi20^ffb«fe, scFv2«l#OtB)t^ft* 
V ^ o 7* V - h »i - (Molecular Devicea Corporation, 
Manlo Park. CA) *fflV>404 - 450 ntaTO Jt^ff K 4^ t - > /II 



<l:CC49©»4®ffiT^ t -s) L/io 
SDS- PAGER C/'>x;t^>rQyf^ >y 

SDS-PACEfl-wofc^o-tf-vryu (20;* 1 ) i^m7t^^>f 

7 7 T -Seprasol Klnlegrated Separation SysteisdSS). 

Natick. MA) ©•i»T5iJiyiR»r<5c ti;j:»)n«u. -eurio- 

20«fi;EO^K'JT^r,I; AT i K Oaiichi MinigeliC O »ifi*CD tt 

1E»»c|&H, Mini 2-y;V«DI(ISS) *ffitv Y ^i/S *3 55nAT, 

-250 (Blo-Rad. Richmond. CA) Ot^rO^tK 1 N^IBfKk&L, 
^>:i^rKaLfio *)^-7'«»»o°ai4^AJfta6^,m:*,-*? (Mid Range 
Kit. Diversified Biotech. Newton Center, MA), ^U"CTKO^ 

>'<?^^^r*^r^^fc :ih;^*y5-'tfb* j^^i^^y-hf^tKo 

^ft{14rn«n95.000, 55*000. 48.000, 38.000, 29.000, 18. 400 
12. 400-Cft«o 

««l«c»tt, y;K0-^*»«^<y7T-# 1 (0. 3M©h - 
HCI. pHi0.4)©«f'ri5-zo^T^«(C lOTObilon-P PVDF (^J^ U 
t--U 7=> i^i? D >) 131 (Millipore. Bedford. MA) t y ^ y - 

^i^T2»fiau, * tT*o+»r 2»«ufc. *©Kjee)ctc»ffi/< 

y7T-#10fr3 U/io MllliblOt-SDE «a(MllIi- 

pore) >/<i'R*C©Rir|c:9t--5/iJ6iCfflVAfco 
-»©»«/<•)- 7 T-# 1 *»««tta!©«»>^iirtt*fc, Whataao 
3MM ««©'-/- h*HI«^<7 7 y-# I ©i|«i:at, -ei/T*©* 



«®©±C«ed^cav^/i. »«/<»7r-#2 (25«M©hyx, 

pHio.4) ©4»ic»i^/c9i©«a*-ttB©±c»itfco eJ^iciinfc 

y- (40BM©5<y i/>«t»©25oiM© i- U ;;HC!. pH9. 4) ©^aftU/t 
250oV ©^^«ffe dSKSSEU 8^204(;t' h(:|&ISU/£} ^ffit'T 

yo, hu/iW, *©»*7K© + r«j|Licrr *lt2ooi© 

ro-^ + ^r/Stt (hU :^««ftfflJjc(TBS) If © I 9i©'Mfilft7;U 
T-i >(BSA)(SiBoa, St. Louis. MO)) 4 fll©« iC An^^* TBS 

ItPierce Chemical (Rockford. tl)J:0^ "filff fttt^tc 2: UTIHA 

500inl©**ln^fei:*. 'e©ia'&«ll25mM© h U 0,15M 

o^iti- h u 'i^i./stt, pH 7.6*^-r*. cn^©a€-fta^Hi i b^f 

iSBflfltTT'o 9 ;f U, *UT20ml-^^© 0. 6«© -f - >20 

(TTBB) tfflt^T 5 »IB1 3 mfifeof::. TTBBtafiT * IC il, 
O.Sni ©•>-<- >20(SigBa) * TBS© U 7 ^ - S 0 ift^ L ^io ttffi 
Uf:yo-7^tt:»*t20Bi©kftf-i;KI: PAID MmnLtVtzOOu 8 
/20nlO!Jv*/< V 7 7 -) 0 <n:<*/< 7 7 r -U lOOoiCTTBSS *) I 
g© BSAiUD^t-SCiUii^JftJo/io «iaffl«"C30-60^3^7'D-r 
Ufctt, '&©6l*±e©af3TT9ST3iBlftof£, 

^ ©»*jaffliaKj:fcv^T30-6Q«^, 7 7 r -©t 

■ei : 500 lfr««©TA*'Jl^:x7T^--tf©ffiI#$nfiA^^y 

f7k'f:^v (Southern Biotechnology Associates. BiraiDghan. 
AL) 2Qa\t^ >^ h Vtz, ft^^xat JiE©jao, ::©*» 

©4'r2»ft^fi, c©/<-^77-<4 o.lM©«n*«■^ h y •>z.', 

I nlf© MgClt • HiO, pH9.8fc T;u* »J 7 r 5^ - -t? IC o 



(SOog. Sigaa) ^lOH <0 / 0- /UJ^Ti K<0 f» t /i* 5 

-ro*-4-^oa-3--r>K'fA.:hX7x-h (BCIP)(25fliR. 

yo%-4-^Do-3--<>hWA'*X7*-h (BCIP)(25ag, 

l&a©/;«>. -en -en 120 1 ^^eotji.* u »«iri)D;t, * u 

f-:=./U{t: PAID M 
FA!D 14fi, CC4SUjtt LT4$A(^^X« ATCC No. CRLI0256 & 

-f-^) T^i, FAID Kygcnc Prolein A T 7 ^ ~ ^ - A v 

i,(Yonker$. NY) ^fflt^TWMLfc. Kit «P<D o h 3 - yu u ?S 

pK 3. 0«-ffll^r:p l.OMO h pH 9.0«rfflt^TpH- 

7JC«*»ftLfc, f:<-f-i;WffcfiiSUT£CDiffiO<CttSLfc. PAID 14 
( 1 flig* T^OtT 100^ ) > ^ lOOtf 1 CD 0. IMONatCOt, pK 9.6 

X^V-^ Kxxf-yl^ (Biotin- X -NHS)CCalblocheiB, LaJolla. 
CA) (2.5«g) * O.Snloy y f-;bx;u*+i/ KO + C»*-U/s, 
Biotin- X - NHS »tt (20/i 1 ) €• PAID imnizm^L. * fC22 
•CT4i^»KCSitfCo iSflOfc'^f- >ac;:^KIitt*, Pharnacift 
Superose 12 HR10/30«7A (Piscataway. NJ) ^ffli'TVA^it^ 
Ctfc OMr* U/:. O.Btf I /Bin ©milT. tr^-f^-;l/ft PAID 14 
(* l6.8»inO tr-^'TlfiSU/c, C© 

*Lr 4 iC-eCRff *LT CC48Vt ftC/ V»CDR<=*0*3£ 



1$«¥7-503622 (7) 

9«.4CgRgkft(IEP) 

^n,A (pl) DNASTAR (Madison. WI) ^^UTA^'C^'S 
PROTEIN-TITRATE i:l^-5«03>e*--^-:^or9A^ffllr>-Cttt 

SmUWtcpI^-^ fsogelT^fo-x lEpyu-h^ pfi«8-10(F«C 

Bioproducts. Rockland. KB)* ffl i^T ft^ U A:. Blorad Bio-phore- 

ac;iow«>:gista^ t lj^o 5pajSi*»ti eoniDT^y la:. iep 

WmSiUflioradJ: OI»AL/ip *©+7 M4 7 ^ 3-/Tx>^ ^- 

f->ftl/t h ;^D-i.C«r^*. *nt<Opl«U4; 65. 5. 10. 8.00, 
6.50. 7.00. 7. lO&CfT.SO. 7. 80, 8. 00jfeC^fC8.2OACF9. 60T« «• 

y/i.*, PMciij:oi*i&dnfctt«««;e«->T»fe&cf»e.ufe, 

CC49CT<»ttCPgA 

[gC. 8cPv20«te J;c;mA»:scPv*'&t?ffi«CC49fit«:«r-^T. 
a-^LTV^* 1.0cBiftttao5J^»4^ai'^9 h (Hellnatt) *r J: 
PerKin-Elcner UV/VLS j^AA«8+552AK*ffl«r^T* 5'>'<^K^I 
f^lK® 280nBttAA«>^ftK«8jI9gUT;gftU^« «;U«j«fi(tt 
(E. ) (i, «-ttH*<Cot^T. TR«*fflv^TfllSLfc. 
E. -(Trptt) X5.500 +(Tyrft) xi.340 +(CCy$)2tt) x 150 
+ <Phe») xio 



^4\i90ttlt« D. B. Watlaufer. Adv8ne«8 in Protein Cheaiatry, 
17«. 375-378 H Ett * nr « Iflfllir »-^t^Tt* 4 . 

CC498cPv2*niR'r*fc«)Cff -»fc»14(lfetti*^'ov Y y h 
-iZitt^r. > * /idr 7 o vKBSff^-ffll^/i LKB 

HPLCi/Xf i.*fleffl U/c« CO >Xf'X.li, 2150BJHPUJ)«>r^ 
21S2&IH8D«, 276niiiO«j!&Si:lfi:£dnA: UV CORD SI 2238 & 
tttt«K«»- J:C/22Ilfi SuparRac fraction eol lectorTHIIfid tiT 

^ij y ^--tfaasKCCPCR) lir^r. isotrsr^A cpg) o 

y^;* 4 KeHW (pSCFVUHM) ; 100 1 3 * ^ ^ ^ ^ - ; 1 ;< 1 
OPerkln-EIaer-Cctostt (*ia, 3*7^^*7 hW. y-O*-^ 
E^rtt© PBCtt) O ABpn-Tag5*?y y ^--If : 16xi lOaM dNTPfc 
;:t;iOtf Lcoioxttllftt PEC^ y Kcftift S nx t>« ) ; 

<>c;ic^8tsa* 100 a L<cr*©c«^<j:*T«iJ5Sc^Fnfcsia: 

lBI«||^UTtT->/;:o cn*©H«t?<i^ PEC SOOOS-^- 'T' ^ 9 - 
CtheriaocycUr)*fflt^T30i^-f ^ A.f?->fcA^ -eo 1 ^ 
94rT 20-45 &m CD DNAOffit* : 52-60rT 0.5- LSia-BCT- 

•J 3'? ^ U^-f- Kor 7 >f T-ll, Applied Biosysteistt (^jtS, 
» tj 7 ;U-ritf. ^J^^^'- • i/x-f Bfft) CDSfiOAfifc b < \t 381 
fi DNA^j«RT^IfiU*V»Ti:EOJ:-5tCLTffl8ILfc* 
'J Y-U a > 

mnzO^if^" DNA^* J:C5^(2;ir& 1 : 1 {t^SttO^tt ftCD^ 
>-t-h DNA«ffli*4 'J y-:/ ■ Slratagenetfc (*B. 



7 t^xTjU. 5 • Jfr-i'IJrlE) CDT4 OMAy ^Sf-tf^'* h^ffl 

« T«k4r j:^i?lL/i:, 

i^ttemii. 100/£ L(DStratageneU:0:fcttn (E.coiO AG 1 3 
> t:f-> HEBS (*H, ij ^) y t rt^^rm, 9 • ih-'^BfftOStra- 
lagenctt) y - :^ -cOffi^C J: r> "Cff 

• >Rfi?«ft*ODNA( 1 -5x£L) fi5 jHCft;^ f- v :r 

Oil. iQfl&U. a^«rtt»^ttA<^yl' T^ox (LB) «l>-C3r'CTl 
l9fc^>T. pSCPVUHK. P49LKLH{> L < 11 p49LKHLUffl 

IIT'U-VU, «fcliy7X5 KpSL301*^^r «^ o - >(>U< 
(lpSL301$3flO«(DttOfiftttCffll«« 100^ ff/>l7 > bf £/ >J > 

CA«Pioo);p y T»^ri/- h (LB-AMPioo) ±*:yi/ - h t/t, 

lB*:r7X5 Ktt. Proiiegali: (*ia. -f X a > 5/ -iff* 
-f V >mtt) © Magics ri/ 7 7'7'9X 5 KRifiJ^ 7 h^ffll.^ 
(selectioo pressure) ^mi^t ^tzl^m^timmi:1t 

«'r«LB7'Dx««tt*N^j|i«Ufc. cco+7 huy-*-©«a 
r7x i Komg 

o-*tttt:»'&«iar*f^ii>c«»Ufi. p49LHiH^^^rr*m£ 
UBiaa. Vl-l-v«-l-Vl-l-Vh rare i;5<T*-5>Ky ^^f- k** 

feJiC/'J >*- CD TE SB9 ID NO : 5coaEW*WrS 



leu-Ser-Ala-Asp-Asp-Ala-Lys-lys-Asp-Ala-Ala-Lys-Lys-Asp-Asp- 
Ala-Lys-Lys-Asp-Asp-Ala-Lys-Lys-Asp-leu 
P48LHHL**^r«mitel»ll, Vu-L-V,-L-V«-L-V. V^tZ t 

CC49Vt-L-V«-L-Vt-L-V»Cp48LHLH)©y KKWCSEQ ID NO: 

6) tr i J ttBS^(SEQ ID NO: 7) JC^ST. CCmL-L-V«- 

L-V.-L-Vi(p49LHHL)0 7 if i^tf- KE^CSEQ ID NO : 8) fcJ^C^T 
E J S!Ben(5EQ ID NO : 9 ) 7 (Z^.r. 
pSlSOlHTOffg 

pSL3OIHT0«l»'&0 6 C^r. /<C/5:^ • U * /ii X 

CBacillus licheniforais)©^^ 5/ >; ^--tf P (penP) ^-5*- 
^-©EW*. Nhel aXJJhanHl T^Sfl-fB/fl (tT « C t C JloT. 
pSCFV UHW4:^«$n/iy7Xi K;^^»«fflt. «fll*tt*ff-»/i 

J -fVTitm&it, »cf:. ISItt(c8!iftdn/;^^ ^- ; PSL3Q1 Cift 
ai. ij ^} y t fl=^rm. 1*- x:3'Bftt©rDVitrogeiitt> * ora 
U8lS<2CICjti^Ofco pSCFV UHMiDfijfts^RStl. 1992^ 8 ^ 2! a (t 
ai«O*SWW'ia»07/935,695 ^ C Ktt $ « o ^XfcCOlfJ 

WOM77xa?^«U*WlC«fflr 4 t ©T^6o -ttC pSCPV UHHI4, 
penpy a*- ^'-O ? ? l^tf- KE?9 ; S^TNco I <WH83tt ; CC49Vt 
ffitt ; Hindis MRffitt ; 25(IB<©7 i y »0 »J > * - ; Xho I fil 
fflteet : CC4BV««« ; Nhel-^lllSntt : penP5^- « ; *j J: 

aBaeHI WK6B(fl:t^^Urt*6 (B 8 ^flR) , cOpenPT/o*- 
^-irpenP^'- i *-^-tl, Meics-s, J. Biol. Cheo. . 258«, 



?5«¥7-S03fi22 (S) 

11211-11218 19B3^llEesnTt>5. 
±E©';y-i/ir>Rl2;%0-fi3 <3 ^ L) L8-AMP100«3t 

- h**ffr*'-Kr>2/t>U? o->^, PharmacUtt (*a, / 
U - KfH. *-<-*'-X^<-ri5ra> O T7 Quickprise "P DNA 
ORBIi+v b Bulu«el8«i, Nucleic Acid Research. 17«. 452 

fctimi^ra ^ g -->^^Lfc. :fo-y«, pcnP-Mhel -BanHI 
^-'i^''S^-yyir/>h^t^Vhit)<s OuickprUe** hiZ^ 

^ofiamKI i> J:c; Nhel (C J: 6 A^tOA 207«B <D ifi S ^ 19 A «t 

>^ (0 6 c^-n 958-^21650) mstt (bp»«^#-r « 7 D - > >^ 

PSL301T t<r« »:t>TCC49VH(CWr -5 7 ^ U ;f f- KE^^-^IT 
r «P5L30lHT*«ltt-r«©<:aiRLfc. Khe I - BaiiH I peoP^ - i 
*-^-*pSL30l»l«<:Eftbfca*l*. *<D Nhel ^BanHI 

ofao»K'; y >/r-«««^»<:?r^Er 4 ecd47iiwiix> k? ? ut 
*«i»i:*attv«*ft*Ett-r*ocj.--^TJ& Vt 

- Nhel WtacCfttn^Fn* Eco47Hli«.l«^liKai$nT. i 

?»ABffr(:A-»T < *«?50 Eco471»ttt3B«t tfco 
V« EWli, PCR««©«ei?i: pSCFV UHW^fflV^ 
5' SCPlt 3' ^ 'J 3'SCP5ICj:oT PCRTflRLfCo SCPlCittf-S 
DNA ETQCSEQ ID NO: 10) ^SCP5C4ft« DNAE^(SBQ ID NO: 11) 

SCPl : 5' -TAAA CTC CAC CTT CAG TTG CAC Wr3' 



SCP5 : 5' -TAAA OCT ACC AOCA ASC OCT TAG TO* CCA WC OCT CAC TEA OCT-3' 

lt«$nfc V^DNAJfr, 4K(D PAG, ttftfflftU* x ^ y - ;n: J: -5 

Xhol t Nhel ©M«»*T«ffcU. H l;!WfflB*T«ffcaF nttlr^ 

»J y - y 9 >filt^<f jfcl^T-fi?^ ( 4 /I L) ^fflt^T 

ia«, LB AMP1003|I^:/U- h-t{::/U-hUA:o CC49Vh -o-t 
- h^^^LX^r^iZt t*ri»tt« ^ o - v« Nhe I te J: C/Xhol 

United States Biochenlcal (USB) tt (31^83, /> * M J' U - 
^7 > K3fft) ©Sequence Kit. i EW»i«« ^ v - 
PSLSOISBQB <pSl801'<^^-«t«. Xho I «Hfi:*^ e> 57bpJi8ftlC U T 
Tx-;H.fi21bpOE?5ftS:^5-<-r-) t CC4gVHP^m l^T, DNA 
©EiW^sSttf -aT. CC49V* OEW*»aL, pSL30lHT«|» tl iE t 
CC49VI, EJ^«Wr« ^'o->^Bfl^*%(St/fc, COT'^;^? K 
(tpSL301- HHLTfe^ c;pSL30I -HLHTCDfi9*t«fir 4 i: »©ai»jSC 

PSL301SEC8(SE9 ID NO: 12) i^XX} CC49Vn (SEQ (D NO: 13) O 

PSL301SEQB ; 5' -YCC TCC CAT TAG CCA ACC TTA-3' 
CC49VHP : B' -CAT CAT TTT AAA TAC AAT GAC-3' 
%%m\ p49LHHl©(ig 
PSL301HT C 5 g) ^rflBRttRt UTfflV^ Eco47I*» J: 

Nhel r«<bL, * # v^»©^ ^ ^ - 7 ^ / y > htfll«t/io 



3' 3f LTSCPS^rfflv^, PCRiC J; -a Tfiift Lfi. SCP6BO ? 

U^f- KKWCSEO ID NO : 14) aTE©fc*?OT*So 
SCP6B : 5' -TAAA TOC CCA CATCACCCAAACAWGACCCACCTAAAAAAWCCAT 

GCCAAAAAGCATCACGCCAAGAAACATCrrCACCrrCACTIOCAGCAC 

KT-C' 

tfzt^} D' SCPDBIi 'J V^-Oa--?^ > r««©-»CSEO ID 
NO : 14©tp8 -76) «r^»UTl>*, pSCPV UHM«|»OCC49VH1|[fi5r 

Tx-/pr4*^ttit«nfctt:r 'ji^om^u. seq id no: u-f 

©tp77-e0E&*© 4)©T4&*o 

TI«€:OitfiEJiI{4 Psp I fflUfl: ir « Q T 4 p W^in/s PCR-< 
-h^ttfiL, .Fspl t Nhel r«ft LUCV^TpSLSOlHT Bco471ir- 
Nhe I ^ ^ - a:© 'J y- • >Sl5irfflV^/i (0 7) , D > er 
> h:*:»ltAG JttlliS*, -©';y-i/9>ste»<3/iL) -CJ&Sl 
•S»*n-5 ©llffl^^H LB-AKP1003!l55rU'- U - h t/t, 

PSL301HHT i«1j5^^iriEUlr>:*:* $© Xho I « Nhe W h 

«:«rr * 2 fla© 5^ o - >©Effi-fe:i- u ^sqpitMt*Tife:g jel 

t^ESW (B 7 © 7 ? U^t-T- KI124-1543) t^TT 4 * ^ o - V** 

©^ftoH^a5u^^^*©<ca^/i. sqpi©? ^ u^rf- kewcsbq id 

NO : 16) llTE©t*»*)T*S, 

SOPI ; 6' -TO ACT TTA TCT AAG ATC ATC T-S' 
ftl^© «; >»-Vi IfT'JLXy h (bpl544- 1963v M 7 ) it. 5 ' 
t*Jzro SCP7bi 3 ' rt'irro SCPBa^ffl 1**^-3 PCR©«WfcUr 
pSCPV UHM*fflV^T«ift b/5o SCP7b©7 UaTf^ KKW(SEP 10 
NO : 17) <iTE©t*> 0T^55, 

SCP7b: 5' -TAAA TCC OCA CATCACGCAAAGAAACACOCACCTAAAAAACACCAT 
GCCAAAAACGATGACCCCAAGAAAGATCITGACAnGTCAlGTlACACTCT 
CC 



T»*o»t/i ? ^ U:*-f* Ka FspIfflJ&T**. SCPSa© 7 ^ 

KRWCSBQ ID NO : 18) IITKO 1 1? Tft-S, 
SCP8» : 5' -TAAA CCT ACC TTT TTA CTT AAC CAC 
CAC CTT CGT CCC-3 ' 

Afii jptticffifiirs. 5CP70O7 ^ ^3^f' Ke-^Tei* 

a-KL (S70?i^Ut^ K 1544- 1612) . -:J?Vl ICT--^>rU 
r 4 ? ^ Us^-f- K77-99liH 7 © I6l3-1635twffl^r :r ? -f v 
- SCP88(i. -eos' 3|5*0«[}&>v»7^-;i,, Nhe I MRlSBfd:. »it 

3 K>> AfiiwroaitiL*,- icfVL o*afccD2iwo4aiE^^flr i/T 

(''i* Fspl^ Nhe I tr J: ^r^fkcptt. cot^i^n/c 420bpeDH' > 
h«WfiUTmRpSL3flHHT<^ ^-O Nhe I t Bco471l[ CDWtt 

iELw»:^ftSO^'V't^-h A<»B$n*>o49LFR2 <- ) tSQPITE 

nti^^iitnx. psL3oiHHLT«(=i»/ii:»A6nfcEWA^wffi*n 

fc, 'tOJi^l/^f- KEJiICSEQ ID NO : IS) IITEO *f 0 T?* *o 
49LFR2 (-) : 5' -CTG CTG CTA CCA GGC CAA C-3' 
r^Xl KPS130IHHLT* Xho I *f J: NhelTWftU. «KL, 

» bn/cii79bpv« -'j'-/*--v„ -ij>^--Vt -trryvh 

t pSCPV UHMII«»UT p4flLHHL*fiiSU/ic /XfcC© pSCPV UHlf 

i4Wi>»iiKw*TWBf^5n*<!>*tt^3fir©7 7/y > h*m»u/;: 

3>t^f'> h:te*HACI (Stratagenett) t»«lc»U. 
LBCAU20 *3t^U- Hry h Ufco iE Uv>W«W*Jibia tWT 
^f'^Xl K*^ffT^*5' P49LHHL*^W**S/;«> 
IxatRLfi. p49LHHLti, CC493f flc scPv2 : Vt-L-V„-L- 
Vn-L-Vfc *fif*CC498cPv2 (LHHL)<OpeflP:/a * - - t 7 U f- 



?l3l¥7-503622 (9) 

2 : p49LHUOf«tt 
p49LHLH©«|»*ail(r05CWirS5r, U >*-Vt O^-fs.^ 
y h * 5 ' :i* U SCPTbt 3 ' U r/OSCPflTKift L/c. 
SCP9 : 5' -TAA A CC TAG C AC CA A CCC CT T AGT TTC 
ACC ACC ACC TTG CTC CCA C-3' 

scpTbi^-u s'(?^ft/3^f•K8-78) iiaeouy^-^n-K 

t C? ^ Kn24--I192lC«^r-5) JtVa 60Vi o^p 

Kll93--12l5ClBar*. PCRCStr-S PSCPV UHH«R0^ <? 
; l/^i-f- K77-99) {CT--;l.t/^. 

SCP9I4, Nheiec^t (» -©Tift -fe o jr w :r f- K) t 
Eco47I85tt (»ZOT»*ftltfc ? 5^ K) 
0»^iti^>c© V a 1^4 pSL30lHLT^rt!«CO(Zj2.Ktttt 

KKttT**, SCP90? ^ Kl8-23ti89 8 O 5t ^ U^-f- K 

1532-1537 ( 'J >*-0«fiJ© ZfflOT 5 y Bt3- KtTV^ft) 
irteSU. ? ^ U:i-f- K24-46«^ PCRlCfe*taSCP9©Ti- 

>5^«*r4&*ia 6 izmr^ t^vitf- Ki508-i53nc<ear 4o 

r7XS KPSL30IHT* Eco471Ifc Nhel-cmOsU, -tUT-eo^ft 

isd nwKsn/i* PCR*> *o 'J >^ — cc49Vi dna-< k 

iti^d^^, (3mL) '&^l'>T:^J»SAGi 3 > 

7 7 5^j« > b *fl-r« — o©3 ai-©EW^:r 'J :^ PBNPTSEQ2*- 
fflV^tifeCU/io -toy 7 l/:rf" KE?<(SEQ id no : 21) UTfcO 

5' -TTC ATC ACC AAC TCA CTT TAT C-3' 

Er«i^)E©l&*li, If ^n/;p5l301HT7 o- PCHOttiO 



1533-1537IC«ar -5 5flBoma©Xil53tJ<*i:ai>'2>n, -tLTTT 
h^'^^MtOJ 9 y^irf K153H* DNAE«©r-5'*^^>ttBUfi 

5' -GA AGCCCT T--Cjfe o f^o 
C T?T«l^oltfiE?1ttffli«i: Eco47DrfiBtt*J^« LA:, 0 6 <0 
ACCCCTOEWll 7 5^ U^f- K1530, 1531. 1532. I53S. 1589^* J: ^ 

SCP6C 0%m\Z S ttilO^fl^'^liBi&Oc: J:-9rpSl30lHLHT'& 

SCP8C; 5* -TAACCCCTCATCATCCTAACAAG6ACCCCCCAAAAAA 

GGACGACGCAAAAAAAGATGATCCAAAAAACGATCTGG 
AGCTTCACTTCCACCACTCTCAC-3 ' 
SCP6C+©T«tol^/;ifiyH4 Eco47n»ttlC«ar«. PCRIC 
iiV^r. SCP6CI15' t L/Tffl^^'^»n-^ SCPIOII 3 ' :t 
a'iUTfflO^^nTs - CC49V^ -t^ /> h*<ifefiSre. 

SCPIO ® 7 7 l/*f- KKW(SEQ ID NO : 23) liTC© 4: ») TT* «• 
SCPIO : 5' -TTC T GC TAG C TT TTT ATC AGG AGA CGC TCA 
CTC ACC 7T-3 ' 

SCP!0>t>OTMt'&ol:f ^EniiCB 6 <D 7 ^ U 4" ^ KigSB'^lSBSC 
jtt»n* NhBl 6?tt(zre^r <5« c:cd«#. PCR-T y-y-- HJMhel 

/iitTm<k^n«>:i*-cmfi&n4» ^-(pslsoihlt) i4Bco47i 

Btt CJBlliKJSdtirt^*) *JJ:Cf Hhe I ntfci'^TW 

»$nfc, 'to^>-9--ht^?5^-iia^$n. ^o-w^ ( 3 

tfL)tttoT3>trr>h -C-'ayACI Jfflia*«JK«c!ft L/c, 

COJ&K»!JH8lte*LB-A«Pl007'U- h J:i:!?^U- h 

95 5' Xhol Nhel TJt^ 'J - U/To jELt^:fc« $ 



© DNA*irr« 3«©7 o->*»yt. cn^o^a-^o^^o 

2«l*. :f :^4fiVLCDR3 < + ) J; c; SQPI TEW € ft « L fc« 

-t® 7 ^ L/:rf- KE?? (49VUDR3 ( + ) © DWQ ID NO: 24) WTE 

© i: ^* «3 T « « « 

49VLCDR3 (+) : 5' -CAC CAC TAT TAT ACC TAT-3' 
jELt^EW*Wr-5--3©iro->3&<|f i^n, * tTH 8 © 7 J'" 

l/9^^ K 1533- 1963;)' ^©E^:fr<flliedn. lE L l^pSLSOlHLHL^ a 

- >^^Lfco 

^ttlS'f -CftmiF1t«©{CMi'>««>ietir£r7X i K P49LHLR« 
fiift-r PSL301HIHT (5 ^ g) ^ Khel & XhoirmrtU, 

fti^TVH-L-Vt-L-v«Ef«***-r&/hiFi^3»©-f ht««L 

fc. C©BfK-*, PSCPV UHM(5 8 ) * Xho I i: Nhe I T«/tUT 

?*fi:^*v^:^©^:; ^--7 7^ / > ^©ttfitttilttfUfc, iEJi 

tt«^»©-tt <4/*L) *«6-»T3>tf5^> h^nSAGl lBn« 
J^MieiftUfco t#'9nf;J^KIE»«^«*LB-CAH20 7^U-h±II 
7'U-?'L, ftt^T p49LHLKlC«tr«ttaW>i5'o->t. iEUl^ 

3 CC49 scFv2©LKLK^LHHL;^^WI»^ t^rS(4:©fi}fi 
CC49©ft««« Lfw-4:«i:S(»(scPv2) ©fft8«fT ^ /::afr(c, 
:fe«Bi©'< I^^^X^lBBaROH^^t. p49LHLHt p49lHHLOW« 
© 1.0L©~tt«»«k);!r«<^n&UAx. ^If^t^k. i^m^^ 2S0ittL 
'^'s© 4 ftld'd^ML, Sorvall CS- 3 o - 5^ T lO^H SOOOrpaT 
a-C'S'tt t/r, h <t t^cWft^ft?^ 30sU NaCl^^^r-^" 

^lOnllh 'J ;^-KCl pH l.Zir^iofih lOOoLt C^0Ad -t^/::. Am 
(ffCf'^UyhrtU, I00iBL©30iiHh U ^-KCI pHSTft^U. 



CDXi? o->^«:^W-r*30nMh X-HCl pH T.aClOOoO is J: 10 

nil EDTA pH 7. 5(2.0nL) ^*?Siab/io ^> n 

U/X?^^, fifilciO^IBI1»)4tfc. Kffi1±lGal& (hypertonic cell) 

a^tt*-, 0.2/ini© Nsljelt C*H. -a.-s-^'i«. o 5^ * x 

t^TAiiiiconti: Cif^B, v -y f- a - -tr 7 ifl. /^'^-J^Brft)® 
Centriprp 304b^ J: Cent ri con 30T i, OnlX 0 A^tS K^^ntxmti^ 

p4gLKLHt /cU p49LHHLO^ a - V £ A » J9 22l9iatt O a 
-i^-h (shockate) PharmacUtt (^B. i a - + - 
\£Xl9^^3.^fJi^) © Superdex 75 KR 10/30 HPLC * 9 A (i^ 

^•fr, f-1»©^^«»ll O.Sal/^O0Kftr21--24^M0tm$«/f. 

Uicrodialyter UnitCPierce Cheaicaltt) tt««« 
3-4 EIKJLtt3&<68000MW» y h:f7H*ttfflUT, 20bM h 0 X - 
HCl pH 7.6(:ttLT-«atlf*f?-9fCo -totttt* PharfflaciattCD 
Mono Q HR 6/5 T;=.4- ^JKftHPtC^ 7 i^Uj£4t Uf^. aVfttA & 
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UT-aa«ft. i)^V>T PharDacia|±©Mono S HR 5/5;t7^:fy 
Xiftft V C©ttS!x? V :/A^^^©Wa©r-^©H^3' 

© 5 t 6 ii, SDS-PAG misXO BLISA^TMSr a^Ett 

©ttm;5<Mft&d n4fiiirc»w * n/co LfcA<->r cne»©iai^5'tt 

tt«ttli20aKh y X-HCI pH 8,0T«»}, 0.8»L/*l=ttT 

S-tffCe ^flc«aii* 7 i. tOte^nt LTttm^FnriJ5<. Mono SirR 

w©«!L3«^'9f:». &a«|g(ii4ffT«0&tt©#tt»C© 

fll»«©IJl1tt.'a (pl> « DNASTARtt (*BI, -f X a V 5/ > W, 
vx-< V :/Bfft£) ©3>l^a-^:ror7X. Prctein-tltrate^tt 
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*©r i y affi^irS-^l^T. CC49IbG, CC49scFv2LHLH. CC49 
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J>/i; < > i, t ^ -o<7)»iP5ira£ ^'^i yiz»Hi livi*o. 
9J£!?S«iri;uT, *ftWil2.l:Jii.lr.o -:4:lftti:»vi>^^^ > K*SA.T?Ji« 

LT&7vi^>i > m : 

c a > fSffliifa: K / > * ^ a r ai sw-sie o ^-/f • k : 

fi : 

%Z.^^^ :-''J ; 



HUl* Vi -1,-V, -L-Vi -l-V, K\XA) c Vu -l.-V« L-W JlHCifl) 

iSQ2 It CC4!lVi (Snq IC mi : I ) iD 1/4-^ KMyi^/T^ir . 

a 3 » ccigvi. (it>4 11 tiu : 2 ) n 7 ^: ./ itt5:94^^3%^'« 

H4 (t CCigv,, (SEQ imo ! 3> «> ? I'sr?- KftiW**<r« 

B 5 (t CC48V, (SEP IC «0 : 4 ) ^>7 5 ^ SEWt^r^c 

WC « p49LHLK(SE0 id HI) : R ) ;::titi5CC4>-3!:tttft*LIIUI0 7 l-'^f K 

5? 7 tt p49LBHl(SEq It «0 t 8 ) i^ioO *CC49-A:ttflttt:LDHI © ? ? u ,f -t- K 
55llttCCi9IgC. CC4Ssf Fv2St;CMD4:F»*nHr^f:v flft^E37-c Lt i'*-?- -■i^l' 

««, y^^M. ^^^K. AAA, jar««»*iSf *tt&:£5«?A: lo 

9 ICuuisiiluu (in Binlct:c£l lioi«Dclalore) X»Kli&5^fi03lltSKtDEiri»L 



-:-Vk -L-Vi -l.-V« r -L-V, -l-Ti -I Vi. ; V« L V- i V, -L-Vt 

*•« -:-Vv -i.-vi -v« 

iDV, iVn X/^ ><DW)!jf ?^Tri-*®-;?:flK»^rft?JK*-t J:'.^ 

i» ctt, v.. iv« Kji -r •-'nBrs^SH.s 

V, -l-V, -L-V, -l-V, Zil Vi -l-Vi. -L-V„ -L-Vu 

V- L Vi -L-Vk {[JLI; RCf V:. L V« -L-V« -L-V. (LflHL --^^JW^r 

-*a«t)^t«ttttc-ilir<!> DKA«?« * A '< ^ ^ - 1 ft 4 i6 V C h Wffl 

. Tac O.S.Depi»rlttejit «f lei'.li iRd Hjusft Scrviccairi; O'iiMftnft Ralat 
<r»®.^RmJf;nf.RS ol Pi rteiKJ «r !MOPDln«ir,)il laUit&t 56 4 R ti991> lis ^ 

at{s^EW36<*5a:ot 6 . -^i? ;? ? > r S KK*©*t«i Lit. t* 
d 7 A>Ltt, A^oriXti Csit Lines snd UTbridoMt. Aiericto Trpe C« 
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Lt'irs Uolicctton. 20-Xv> Harklin Irivc, Roclivit'.e Kd.. OSA :iU>JO) 4r1^m 
JH I- ij r ft c tD> > 7* T y o iftiR ^ i* c *i ^ ^ , ftfiS it li f&±«fl. «?jtb -^oa 

1? -J - 3 iaPfia * tDjtS)Si:<i) 1 X « «i e 0 a t u !-- i r >t j;* ^; yf.w * 

^ig*n/: Kim W M/04ilO J51L'1SB9SF l fl26B»c/^H?n/; I'CIHK 9 
SklfV,, -f >T*6., C«9«)V\ tn - Kf 6 ? J l/^f- h'fSlW<SK in ffr 



dt Fl^ JR L T t » « * t\(*^: & S'4. 2- t*r^ I. T ^ » 4 'I f -> i • 0 
* n * C i trcJti*.: t ^ tT' * <5 . tcFv* Jsktfi *p ^. > i.' - it 

s # -f ^ > ro 7 y V7 9 // :^ I- <D V » R y^Vt K >• y >*-!3«;tffla c« 

^ S * ?l ra ^J- * r. i T IB ta « C l£ A n 5 ^ BJf^P^K 4. £46. 77f C W Tr O 
)S (t«««K:|3| U r J / REWi^Tr 

'Tins nr ci t>-i:«r*5. 

V:^-(i% PmuliinfO^ltlochex. SO. C117 - Un-<(b>::9»l> i-Ki 

Ley Ser Ala-Aap-Asf -Ala L?» Lt$ U? AU Alt Lys Lvs-Asp-Asp-Alvk'S L» 
s-Asj-AiD-Ala-Ly&-Lji-As»-Lf'j • 
ca>iJ v*-rt-m.-:m-^50{it)Ti^|»««TAS« »* U< its itf>'l 



k., Geot. 2., 95-(I977)X{»Sail)rcckf., Me'ecoljr Claoluji. ZuM SpFlr.a E 
orbor Press. 3le* Torlc.ljliSIS USSM « 

* 6 . 9) fr ATCC J: ») A ^-C A S !5P5 /O X. 5i r f - - X 

XfprM-'.a (Fhariiacla). pDPV- : /pVI.Zd Co-.ernali joal Diutechoctosv. Il 
c.) T-feft. 

#A»Sttni:fc'.<ria&-t±SiJKfiIft't-n ^^•E-ir>aHiSa*<1l»Ao«H«lci 

- o - >i'E7i 5i w;i T , ^ K a a i -» V aa: » 



THIS S n T H 6 ? ? - B K - »- c ^ 'C±lgff>lt»€- a ](• J: -5 1.: W IMZ 
i!tflCe5ti^4„ i«i>ta5iiAi?faiiS«»a*Wa«i=»!T 

nas jB K 1 a« $ n-J a , oj k:? K^f e +iiirs«i x^iaW'- 
T 2. ;» h ^5 7 -f ■ atf y^isatsfr-f 6 c i J; 0 aessn-) « 

n ^-Stt-e**). a-^aW* CiefrKtilr Mies), 2ii;«A*i trfit*LT 
«jLtf /Tiy-y-riOl ic^&l7»ft:, Jft tfSif ff>#T»5 fcf..*. -f nCfSK 

. e>*tt^ft8HKt>T 7 -ir-^ (EI.ISA) Atf 7 ^ -f ^ / 7 -y -t ^ (RIA) 5i.'-0a. 
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>U{%(y : AUC No. HB945t}^ LTISll:,, 
Hi9?-;llV ■ I' 'J > - ^ 0 jfll^ $ ark* 4 CC401Sft!Or*«> -JS K / 

C49F vOC A«i«c<Di»«i|c«f(^ t « < 

IBIK. UHU Lim HLl.a fllHlil^lFDaLL, 



r5A^_F 

fsAOT-i- v'SWtftC:'^ 51 * F, 

tflA#i4* Saibrootto, M<i)<tiiir Cloniofi. Cald Spring Karhflr Press, «e» 
TorUJBZlfi aS89> Rt^ AuMbei?. Ctrrent ?rtocols ia MoUcuUr Bio'.os?. 
John Wiley «D(t Sods. Kiv Tork (1902j jClE«Z»^fflT«> 

>»X}^m.ii^ AppH*( Biomtais (Foster City. CA; ffi^O&o 

7?«>««l*»CD|ft, »> ^*J6i*«rt (IV) itt;nt^cnrtJH!'.»^/;, CHA'-'v 

CI. S;jia<I>B3TAO"r>T«5'CTr2l9rai*tfTS8<*ii/;:. MA* 
-PacIWai) C-i8X/viv (Hillif ore. Bcdfjri. tw«B}L. * L rtt^ L 

MilBlllKMIbti^T, OcttA&itt Rcsufck Utiurilttrlc!! (SnUlieratcri. Hti). 



9cv Rn«ia3d RloUbA. Inc. *> ever It, 3Ia) XSsBotirinxer Kanchcia iBK. toi 

ia «<:<s 1t^■.4•:^^4^^t »tJ 'i / 'V 7 ?. KV//JBttiKft (p/.cE) c «t & 
!R3<r?:, *w>rj-"&.-*vi? A^n £ K'C*faU. *0 OhA/<v K^tas^U'/A 

Cir>idG Carp.. Cliicmu) 04>cA/*.. ^i.T Hai Siiladriut1Sxl»n8S(Ho: 
ffr .4cie»iirie lnsuu»«nts. CA) *-flH,»r*e4ti ^^-Z/VS** Swesd 
»i;«l5r5(S8vani iBstruMtti. Uc. Sr>r>*«'fc, IWA-frx* ./-ititE* 

J3bn»n^« Cap. R«s.. ifi. 8S0-33F a933)<cSUtfi>^E«©a »3 :cjfcl» 
L TAU - TRttlB^&H 'J -jT- /i ? o »J Fasa ^ ^ d -f U - f Otha 
uch l.ahsraiorlfs. inc.. CIimi!;1»,VaJ /Kl>±C-'«ft**i^S it 

at^T 20D*r JO PBS. C.OS.S«-:"< - VSU'^ 5 ligjS:r.f:„ 25tf I e)aatt(*R 
TM-72, t*+f-.cyHl:CC49x X h {• 7 L'v? >7>^* <'^7 t J' - -tf^^) 

8-^3 y ho-JUl PRSitaO I .HO B3AS t</Xm3LDi Ufc* jfett^D^O^Vf 

> t^/hTK'i^ySO*/ I (Soiiliir 3l3lecml8r Assnrlaies, Uc. Bjralitgjji 

■• HEIC3l!!J*-5ft« 50 tf h D7*iA. -*X7*- h?gaUir 

kecaard (Perry Uhcritoriei. iic. Gaithcrsburfi. UD) t'tT^, «LTa& 
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r-Sf.prasol I(lM«m«d 5.«!var»tloB St$l«m<l5S>. N4Uc!(. V*)o4--C3^> 
K*jlH-4Ci*;J:»?ifJaai . * L C.0-20Kt|lc53« 'J >I />Ti " PeiU 

ftT5*j^J - tz^ fAt^Ti^-'f 'J 'j r > y 7n • R 250 tBio-Rac. KickQoi* 

i6^hCl!*») Uld lanzfl kit. Bikers I Tied Jio.ech. Kfwton Cfntf.r. liA>« t 
LrT2B>.* >'<5'at*^Xl•fc : *Xl^•J^^-•t?1>, r-rt/ y / - ** -r I: Ka 

3 - 5 '/ h r 1.1 .■^'yo-LC. tt(t»<^iT^ fiti-l h^'nfi^. OOO, 55 

.OOfl. 4.3.000. 38.000. X9. OOC. lA. 4()f)^.C?l2, 43DT#> 

T^ULfc* InobiloD P rVBF -f- U 5»>;5 o V >3 lift UllMlpor*. 3 

*XI*«'<7 7 7-* :o«J'-r3'i.>¥1[!sL/i, ailliblot-SDE SSilliUipo 

r. 77-r 1 ^M*6««Ei<niM^^<:3-t/:. shaiiai 3«vi iSfto v- h«-»fi-J 
y 7 T - # 1 fon^Ugi U . * T * ffJ'4i?*Sii)i:i: Bi ^t.u PR-ft/< ^ ^ 
r-»iii M pllO.4; Of i^a ty!:ilffl)«tt«— Ka<y±c«*^ft 

, !>:ic«n^pvDF«£aA* ■*iBy4't'e?>±K«e, ^fCisatcB^'W 7 

T- (iOi«!!!>^"i ■✓>-*025a)i« I- ^BCl. pllO.4} LfciSftOi' - (■ 

^UDiiC 4 -^TT^> K-r vf-ift^f', fe-4«250rtl Offiltttifi ;«nlQ« 



( t ;^.«IUft«i7»c(TDS) •^O 1 56cf>tHS»7.'Pr $ XBSAXSigaa. St.lo 
unj' ^ t -5 IIB<D4'i: Ail rin TPS liPicrcc Chc*i:3l (Rt>r,kfcrc. 

nO * ?3S©U r LA:. ttHl I ?t C - •7'!t{ilt2OlLl0 t'i^ f'-^U 

ifc r;i8 M»;«ti;Lj^c (JC i/ 2 /2Ci;<?)ttii' * ' 7 - > , tttt'^ y 7 r • • »i I 

lecbotflai? Associales. DiralDsUn. *Li SOal t'f>*A^-hLfco 

hE«?)iiS*). C<»a««)fil.t, R2j5.i503»K, IR*«aT/V3? v 7 
r- (20tl) y)^Tt'^j?i-9tz. ZiD-'<-i .^T-'ii 0. lMt?>e;»yk*1- h 'J ''; i. 
.. iiBS) aaci, -HiO. FKu.stL^iw T.'i,?5 ';m:?.7T^— tfr.^^r^iiia* 
il? « * , .1 h D T'A'— T- V 'J 9 A (Hat) ? D K (tjOra. s ijna: * :o»>;<7> 

;J J'/Ks^^i.T i pOfc«d*Lfcv b"7o*-4 -^nn- 3 - >f > Ki' 
/^*X7i-^ <BCIP)<25ni!. SiiM)€M»= l00«O5>yf-A'*'VJ.7 5 K« n 

KAIJ lilt, CC4Sfc:«LX'*Jlll^v(. ATCC Ks. CBMOZEfii t CiSlt # Hrv4 
Sysene Prolein AT ■? ^ ^f' < i.«OTkcr». NT) tffli^r*«tft» 91 



e T i / -/;7d>»K- t KD + >;^^i'-l yx.xf/Jr (Bio-.io 
NHS) (Call) locli«a. UJolli. CAl l^.iiiw> a£»10v* / f .■u;i^H: + v- 

Lfc. lieiit-X-ms atWL (20c : ^ * FAm UftiAtcaA. 
X-emWRC**^:. «««n?^!f)»->2a.rj«:f:«4b*s PliiHcla Snpe.'n.^» IZ 

/nin t":t ^-i.'Kt TAIJ 14ft ]6,Sair.O J' Tff.tS t^- 

Tf.^: u> -> 3 > e i - * a r 5 A« ffli^r JiS Lfcc /J Lf * 4EWi: 

5J£ttr;CfIS, lsoi:oir//n-:i; It^y L'- *^ , J»« 3 -:o:F)iniDprnrttir.ts. 
Rocklr.nd. Itt) t^l'tiAS Lft , Biorai bio-pbcrc$i» *T-*flac«-tr 

Ti.fc. lU«»a«Bhira.:U'7ttXL^« -y h :i7 -r 3 ^7.=- >s 5- 

b^itytt VB. 4^»»7>t K^--'f. hft'ttjyt l-'^-tfx 

^^*> *ni<!>p:4fii:ii.65. 5.10. 6.cc. b.ec, 7.00. t. io&c<r. rio. 7, 8C. 8. 



US. scFv7.tD«t:J:c;Hlfll*r.Fv*ftf WMCC4£tt(ttlt-^T» jSAlTl^S 
l.'Jci)£Rfi05««+ y h OlelJjatt) «J:tf PcfUo-llM.- O/^'VLS 4> 

=(Trp«; xVROfl +rT/rto> x 1.340 -(tC>x)2«l xiaO - (Pastt) 
^ni^cv>^jlt;t^ I>. I.V«tliofer, AdW'ADCCS In Protein ChetUtrr [7ifc. 3>i!j 

A: tV Zm SD 2238 a!lft4fcH*Jttr2£lJE StiaBtt frar.ioa callcclorT 

Cff-^f-. cnihffiS.iiHU PRC eeoo^H/-^ !J-/f :?-3-(.th.::ram:yclci)€«V^ 

0.5— l.5^^ISI<D7.-- V >^^teJ:aT2X:T 0.5- n^i} BIO<4' « T « 
KStftnr'.**, * 'J d'^ ^ I'ff- KC75 < -^-rt. ApKli3i UlMirjttwa (* 
R^, ?J 'i V ♦ H'.-,7»H. * X y - • i^-r < IFrTr ■ W33W«<> I. < H Sfil« MAS 
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•'■^jfrK) OT4 tFA:;?!f-tf4-» -A-.©J&*il Lf-^»U•C^T-. 

MJr3rC-e' l f*W»±$ \t. ttl^r, oSCFVm p45UlJt L < is ?4DMItlLtlH 

#CCtti:«0«»4E1K«'?*9, sAWg (L) «. KK SEQ in fcO : 

len-Sei A:« Asp Asp Ala Lfs Us-AsciU-Ali -F.y* Uya Asp-A«p-Alt-L|5- 

lirs-A3p-Ai?-Ua -i-»fs (.ys -Asv-Lru 
t49L8Bl*r^^tri-*Trr+.ttWrt. -I.-V, -1,-V. -L-V,. T«-rCii»<?** 



CMOV.. L V« -L-Vi -L (pI9:HLH) 07 ? HI" .*■ -E^fl'.SEO :? ^IJ: b) 
tr I /liimt.im i> NO: 7) 'S-!2 6i:^^-r, tC49Vv -L Va l -L-VV < 

DSl301ltTO «H 

if0iri5)O-t-i>'J !/P ( jr-nP) ^ - ^ ^ ■ -OjC?i. , :ihc 1 i; J: C«Bs 
■fl T ^454^09* ft 6 - i iw i X. PSCFV Ifai; ft * h /: 7* v ;^ i I'*- "ait 

. S>g7<-A-7*H. *>5'^x^'JrfSC»lBvilrg^tttt) iP«O^L'a{i£«-a«t 

PHfflft ; CC49T. Hi^ ; BiajtmWfaiSe i 25607 J / ^(/) I > :^ - : Effl* Xhc 
-y-tt, Bcsesft, I.Blnl.CbiaL. 258«, llZlJ-lIZIJt R. l9B3i^tcC« 

3 ^sctto-s (1 ^L) LB- .wpiuo*j^.7i'- ^J:».- 
. PhjivwrU^l (*a. y«f--5yKfH. ^f'<1#--X/'^-ir3rS) « T7 OuicU' 
riac m>QKk-^7 Sulmly^. nucleic Ar.id Keisdictb 17%. 452 



;B'- fc= llfe:^n-7'-rifc?>. «-5Ba»1HteA:r Has J jiJ^ififtfta*© 20? 

Sc34TIIIWI»->K7?W7-'"l?«':ilMt<fc*T*>->fc, COCiS, Ic(i47 
affl^tii*. »»*4»«:6»evffi«tEff.t5®KA<s.-?Tft«£H*<««V 

' :i-'J :fSCP5i:^^T FCl-CfiSILfc. SCPlJ::*tr *DNA fti^'J(SbO iU Ml: iOJ 
>SC'SlCi^^4 TM^:mm il RD: LI) ti>!lLS>i:ii^'Z'S>^c 

SCPl : 5' -TAAA CTC G« GTT MG TIC «G W-r 

SCP5 :S' -TAM OCT ACC ACCA ACCCCT TAU IGA GGA 6AC OCT 3«; TEA GCT-3' 

ri»4 1 i tq*T«1IIK ? o - ^-^ I « Jic^ Ihc I ifHtX f - C»m}H 

U[,ilcd Stslci ESociieiiicil ^BSB) fc (*:tB, ^'^^ < ^^f^i' 'J - > H 9f/± 
> ©Scqutute EiK * 'JKJ^JttSS 7 -< - pSLSOlSEt'B ijELMI < f ^ -'M 
, XlioIffittJ&>i5"b±aK6*''T7-:--;wL/:£lli'«!K5H?^S3'5'f <i: 



»SL301SE3R(>H3 ID W ; 12) Si^.l^ CC49?. (SIQ ID MO : 13) fO^' ■) ^ ? •> 1/ 

PSL301SCQ3 : 9' TCG TCt GA1 TAC CCA ACC TTA 3' 
CKiSVHP : 3' -flAT RAT TTI AAA TAC AAT GAS 5* 

xiftfit 1 jiaim oma 

PS:33IHT CSnJi) -tillft^lWt Lt:*^;'. ^ti^- Rco47iai^^CF 
(bL, ;t«tx7FO'<**'-7-:»7'y hftWSlL^. CC49Vt. #A v ^ /y > h 

-3 r«4« L A:. SCF6BO ? u* f KC?* 13 SD : 14) ttTS<D t « 5 tJ? » 

SCKK :5' -rato to: eg (XT GAC GCA MG AAA CAC GCA OCT AAA AAA GAlC GAT 

OX A/i^ Ailc CA'i GAC Gcx; AAG /A\ i»T ITT err cn^ 

TCI-O' 

/:»^'J;/OSB^)U. m 11 HO: :4*<^35T7-30dl*<O ijOf* ?>, 
, ?sp I i ttt I -fflfifVfc t ft V ■ tpSlSiUHr Eco47n - ATe T *< ? * - i © 

PSL5P11I1I7 ±ai3itvtitH.*?;»30 XJioI - nti^ v■^r-^ 

SQPl : 5' -TE ACT TTA TCT AA3 ATG ATE T-3 ' 
M»<au>»-Vi ► <m544'^l8M, KIT) 5' 



-IS 6- 



!|$^^7-5 0 3 62 2 



Uft. SCnttO? ^ K *- KE?UCW55 ID «: Hi) U i !? r**. 
SCP-fb : 5' ■^Mf\ TCC CCA CAC CCA AAC WW Ctf liCA CC MA fttt »C GAT 

cct ,^^G a\T W.C Gcc w aaa cat m cac mt ctc at: tca cac -xr 
cc 

T««":»i^ ? ? U;j f Kl± rsit 1 fiBftT-b<Or £Cr«a©7 ? > 

SCPBa : -T*AA CCT TtT OA C TI JtAB CAC 
CA« CT? liST CCC-S' 

I i I ex 0 > / E L. V'A 4 ;^ © V ^; - >• d<fiil5rF n 
49LF12 ?-> : 5' -CrS CTU CIA CCA CCC CAA C-3' 

HVi • 'J > 'J - V , - g > vo - - V , / / > h * oscpy L-n«icit<ft j 

t-ai^ts > t'f-> ►AWftAtUlIfi (!>ir*l»«cac*iJ *«?afettl, LbCA 
»cKva! v.. -l-V^. -L^'« -L-Ti * ft;sCC49scf'V^ ahHDc^ppnP 



^'teW2 ; |>4€Li[l£0«|» 

a«i.Hi.HiO«»?&|flioi:iBSC«K:J<^. y v*-Vv » h 1 5 ' jI" 

SCy9 : 5' -TAA ACl UZ C/C C,U C CC CTT «T nC 
A3C ACC AGC TTC tTC CCA C 8' 

SCP9Jt» Nhc J »<! C9I-<0 K«*o:T/i? ^ F) <: J-colvB^ii (if-; 

jiiC ?3l3D)im-fV?>0{:a;«fiiiSfi(pgaiHaT*4^ .SDPDTO? 5- K18-23^j 

(IfBSU. -l^yyu^f^r^t-^i*. PCRl-C«t*SCPS (SKQ IPSO : 
!9> 07--.';>/S5«-pj6*H3Kg%-r3i? U:f9-K1508~lESlCC*-r*» 
KpSLSOimt Ptu4-Bfc .IheirmfbU. lLXlOiiif\t^-^G<>9 

C048V,. m hija»*f^*« ^!'C^i^fea<:^^.!!r (3«i. 

> *«t'TXiBBAGl u :/l^-r>MUtt4efilSftU. J^t'TjELt' >bciT- H 
^W'.^TSigLf:, -tost U**^K|jc^CSBg (D Wip) tlTEO e tf 9 « 
5' TT5 ATC ACC AAC TDA CH TA? 0 3' 

Cit-mLt. SI i5 IT. ^oixS Jt ^ U;t-f KlM'l^IfWTf^^^i -fi 5 £FC 

5' -CAAECGCTT -TA'^A:, 
sy? U*f- ri530. 1531, 1532, 15S8, liJ9fe J:If I5l0«=?3a-r*. 



scree : 5' -TA iCCtC TvArCATGirTAAOAACGACPCCCCAAAAAA 

ccacca::c,\aaa.uacatgawaaaaaao(-a7ctcc 
agcttrottgsascactctcac-s' 

6CH5' :*•'J:JtLTI8■.»e^^l-^^^ SCP1CU3' .^'j:^hLt•ffl•.*w^^Ts ') > 

ccrtHi *'// V )-6«?k«i*«. scfiff ojtfi^Jt* YSLmm in mi : 22 
sipjo: 5' -r/ii t;c t,v;_ctt m atc agc aca wc th 

CTC AW r 3 ' 

, to-an^? ( 3 zi I. ) *6i -» T 3 > ff - > h -f - . 3 ac i »iasJBli«tia 

07n->4».f:, cn>^fD?n->0-> tirJ2f9!S. ^ >J .T49Vtmn ( -) 15 

4dVLCII3 ( I ) : 0' CAC CAC TAT TAT ACC TAT-3' 

jtUi^ftd?(&l!-f ft— 30?c->*<s»>.ns *LTaii yj?^' u-tf :<i533 

- 1 9636- U 51 jjKBJS ? i£ U V > pSLSO : HliL 7 - - > ?: in L 

Cx pSL30:HLHr <C w * Khf I Jlo I TiU't-.L . V« I.-Vl -L-V, 



hL, p40yjLH:cWtSRXff3'i->n-->£, ilL •.•««»*mr^ (HIO 

gttffi 3 CC49 ?:.rv2w:.HLH/^ ijnn.*t#.w»Aft L '.flU'?>M» 

n» L fee ftftt a iaS»* ZECiL-:*'JO 4 Si^:c*>a.L , Sorvol I CS 3 
of-a-7:zr-;n,ft, co^*-yr, iow/v.9»"9):t^7 u-x^-^irf 6 

fi}.infca6«ife, •j>*fisaL«*^*>» saitio«ra»?ifLfc> <«fttt£Db <tT 

mtgBic cell>*<«Ki»i-?t:LT'«i' » h-ltL^:. *«>:^t-t ■/■?->!. y ^ £- 
Stpcrlex ?:» H5 13 /30 BFLC » P3STT«{t**fct>0) CttAL 

Jtrj »< is woo»i»\^i V > 7 j« ttt;fi lt . 2o»d h y A - nci ph t. ectr i.. r-R 

*«KW* PharMc:itUt>ll*a3 Hi b / b T--:«- > Ai«mcy> 
9 2.K:t£HL/ta aC«A^ ■,T20rilh U:^-HC1 pH Y.e%A]l«. aii«0£:L 
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rSOM)^ y^^-RCl pB 7.GIC.51I M\ i» ^<3Er 0^-7 At, 1.5al/n: 
4 Vita*-:) A^i,Jfeii3#-!i-fce c:oB».^ii^ffi.*t^. --^e!) 5DS miYnic^i 

^Wr. -)i<li^iAX9 -V '>-y :J <J T V h ./;V-:-(250T«ts6 flt:^/^ '/'V 
ji^x;t^ >j^|fr t'?'o-7|?v**i r./i-{!; PAID Wtffiffl: k-.*^SK 

ftd<, sc/v2aHLHtfcttlHllL; <^ac;t»»-fMf>*-'«> S6,2395^'l- 

T C n G © (i* (1 ;^ •? A IS & L -C t> -1 fr. tJ-T* ft ' -C 4* 
E i-. fins tf>r.l9?a!^£fc»6Ur->Hf:. 

tt«Tf its pia. raC ItoproJuclstt (Nitf. J« - D , ;f ^ V K*aE) 

(Dlsnjccl lEpy^- rpfiSJiW3-10^rffi«LTMj£Ly>ic ±e l£f €-36^T 

T 500V fcic;-ffi«^><^lOWT'*-»fc« JffljftSfti^toilJO^^ISJTSS 

TLftn BiofidtiO UrtliPErSi, vwai'T-V. ^ 9 ^ ►>'n?y >B , 'J 



c**isw*n, piaa^n^ni.ss. 5.15. e.oo. 6.50. t.oo. t.oc. mi. s.o 

0. S.20 C.GT* y^Vli r«C<!)je^cl..'£d<-i-CaeUK&..?.:v 

IgG. scF\'2 <L.ELH*f,t'JfLaHL) ©J: ^fi:W»CC19yE-»{±. iaiOnatte7t<y«jfc 

J /««ttrtics-rf!,»rs cr,iniKff. cc43«rv2:;(LiL CC49 «F>2imfc 

j:cfCC49scrviy E*- "* (230n»)«[ll*4i<'n 1.49. 1.65. 1. 05 ±Ji:t/1.71\'* 

(per :mI oonpetilion) lrTES:J-Ji -T KllSA©^- f O't 

■L'oK6 COD 4Cy5-4E<mB) 
X 100 

<tCC4U (4 B/Pl I : 2D. O00i:i&¥?> 2r:;i 1 CCfB) Tan-fc I /2««;:« 
«Ufc. aCftSfifll tl : 2> K^«>«»0 icFv2« IjCCBv^PU 

l> <H11#RI) • a>J©S«lfC, CC4!;SCPv.'Pfli** Pali7 9/> > htitBLfc. 



^iJ.^ltTir*;: ttTrL-c.^-S. croWy^-JiJi^r, H9<r/ Ijc^^iiih-^r. 



Leu !>er AU .4sp ,\|.) Lys Lys As(: .Ma .\la Lys lys .U( Asp a:& .fs 
lys Asp Asp All :.r3 Lys .\sp Leu 

*Lrft75'/?' V : 

^^•p Il« VttI K«t S*r c;i.n £«r Pro S«i E«r L*u 9ra VbI S»r Vkl 

cvy Glu Lys v^I Thr Le-j K»c Cyi Lys Set Sec Gin Ser t>eu tea 

Tyt Ser Sij A&n Gin Lya Asn Tyr Leu Md rtv Tyr Cln Cln t.ys 

PrQ Cln Str Pro I>ya Leu Leu Xl« Tax Trp Ala 5cc Ala Acq 

OXu S«c -51y Val Pre A«p Arg Vhu Thr Gly Sec Gly Se;t Gly Thv 

Asp Phe rhi Leu Ser :ie Sftr Ser Val Lya The Glu Asp Lcit Ala 

Val tyr Tyt C>a Cln Cln Tyr 7yr S«t Tyr fre L«u Tht ?h« Cly 
Al« Cly 7hs LrB Lc\i Val Leu Lya 



Olu v«i oln 1«4 Clft CJa S«r Asp Aia Ci-j l«j Vai ty» ric c'.y 
Ala S«r Val tya Ila Ser Cya Lya Ala sax Gly lyr iht Eh« Thr 
Aap Bia Ala Ila Bis »rp VaL Lya Cln A»n Pro Clu cm oly Leu 
Clu Tfp Ila 01/ Twr Pha Sat Pro r.iy Aan Asp A«» FKe tya fyc 
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Asn CIu A;9 ?h« lya Cly Lya Ma Tht icu TSt Al» A»P ty« 

S«f S«f Thr Al* Tyr Val Gla L€u Aan Sfir Leu ?hi S»r CLu A*p 

Scr Ala Y»l 7yr Ph» cya Thr Arq s«« fcsn Htt Al* Tjfr rrp 
Cly Cln Cly Thr Set Val T.n v»l Ser s»: 

s. «f3W-i»r:<o >••; >*-<<;i^aif5(:i5ji;y 5 yfiS(id»i*?(T4 

a« Z *W tc>-*fatt<i 7 ? / / > h C-igV^rfJilO . 5 7 ^7 y / !5<7:H<cJff 

{ £ ) «ia«ja K / ^ > s * f- K f 

CAC ATT ETC ATC TCA CAC TCT CCA TCC TCC CTA CCT GTG rCA 
CT'f CCC rJkC AAC CTT ACt TTC ACC TCC AAC ICC ACI CAG AfiC 

ctt tta tat act cct aat caa aac aac tac ttc gcc tcu tac 

cac cac a«a cca cgg cac tct cct aaa ctc ctci att tac tfig 

cca tcc csit acc caa tct ccc ctc cct rat ccc ttc aca cgc 

act cca tc7 ccc aca cat ttc act ctc tcc atc acc act ctg 

aac act caa cac ctg cca ctt tat tac tct cag cas tax 

a6c tat ccc ctc acc ttc ggt cct ccc acc aac ctc ctc ctc 
aa:; 



CAC CTT CAC TTC CAO CAC TCT CAC CCT CMS TTC GTG AAA CCT 

GCC CCT TCA CTC AAC ATT TCC TCC *>r» CCT TCT GCC TAC ACC 

TTC ACT GAC CAT GCA ATT CAC TWJ GTt; AAA CAC AAC CCT CAA 

CAC CCC CTC CAA TCC AIT CCA TAT TTT TCT CCC CCA AAT CAT 

CA? TTT AAA TAC AAT CAC ACC TTC AAC CCC AAC CCC A£A CTC 

ACT CCA CAC AAA TCC TCC ACC ACT CCC TAC GIG CAC CTC AAC 

ACC CTO ACA TCT CAO GAT TCT CCA GTG TAT TTC TCt ACA ACA 

TCC CTG AAT AT6 GCC TAC TCQ GOT CAA GGA ACC TCA CTC ACC 
GTC TCC TCA 
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